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By Roger W. Peters and Manuel Stein
SUMMARY

Experimentally determined influence coefficients are presented for
the deflection of two solid delta wings - one wing of constant thickness
and the other of constant thickness ratio - having a carry-through-bay
chord smaller than the wing root chord. A theoretical method of analysis
is demonstrated for the constant-thickness wing under tip load, and the
theoretical results are compared with the experimental results. The
theoretical tip-load deflection for a constant-thickness delta wing
elastically supported by & carry-through bay of width 35 percent of the
wing root chord is twice as large at the tip as the theoretical +tip-load
deflection for a similar wing clamped 100 percent of the chord at the
root.

INTRODUCTION

Design requirements of delta-wing aircraft may dictate the incorpora-
tion of a carry-through-bay chord smaller than the wing root chord. Use
of a smaller carry-through-bay chord rediices the bending and torsional
stiffness and results, consequently, in increased deflections for a given
loading. The purpose of this paper 1s to present the results of deflec-
tion tests of two solid delta wings having a carry-through-bay chord
smaller than the wing root chord anmd to demonstrate a theoretical method
of analyzing such combinations of wing and carry-through bay.

Results of deflection tests are presented for two solid delta wings
of identical plan form having 55° leading-edge sweep, 10° trailing-edge
sweep, and a carry-through-bsy chord of approximately 35 percent of the
wing root chord. One wing is of constant thickness equal to 3 percent
of the wing root chord. The other wing has a hexagonal section with a
constant maximm-thickness ratio of 3 percent.

The method of analysis derived in the appendix is based on the theory
of reference 1 and differs from that of reference 1 in the derivation and
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use of the boundary conditions. The derivation in the appendix is for
the special case of & constant-thickmess delta wing under tip loading.
The equations to be solved may be readily extended from reference 1 to
apply to wings of arbitrary shape and loading.

SYMBOLS
a,b,d,e wing dimensions, in. (see fig. 9)
c wing root chord, in.
1 distance from root to tip, in.
P uniform load, 1b/sq in.
t thickness of wing, in.
tav average thickness of wing, in.
W deflection, in.
X,y coordinates, in. (see fig. 9)
D plate stiffness, Et3/12(1 - p2), 1b-in.
D plate stiffness based on average thickness,
Etay3f12(1 - p2), 1b-in.
E Young's modulus of material, 1b/sq in.
P tip load, 1b
T Poisson's ratio of material
Py Pur function of x, coefficient in power series for deflec-

tion where subscripts b and w stand for bay and
wing, respectively

TEST SPECIMENS AND METHOD OF TESTING

Two solid delta-wing specimens with identical plan form having
55° leading-edge sweep, 10° trailing-edge sweep, and a carry-through-bay
chord smaller then the wing root chord (fig. 1) were tested in this
investigation. One wing was of constant thickness equal to 3 percent of
the wing root chord and was cut from l-inch-thick 75S8-T6 aluminum-alloy
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plate; the other wing was of hexagonal section with a constant maximum-
thickness ratio equal to 3 percent of the wing root chord and was a
casting of aluminum alloy No. 355 heat-treated to the T-61 condition.

The specimens were supported by clamping the l%u-inch—square support
tabs. (See fig. 2.)

Loads were applied consecutively from the tip to the root at the
load stations shown in figure 3. Holes of 13/32-inch diesmeter were
drilled for the loading fixtures as the tests proceeded inward toward
the root. All loads were applied symmetrically about the longitudinal
center line by a winch supported overhead and were measured by proving-
ring dynamometers as shown in figure 4. The tip-load deflections were
checked by dead-weight loading.

On the constant-thickness wing, a 1000-pound load was applied to
each of the loading stations. On the cast-aluminum wing, however, the
load applied varied from only 28 pounds at the tip to a maximum of
LOO pounds at the root to avoid exceeding the elastic limit of the cast
material.

Deflections were measured by dial indicators located at the deflec-
tion stations shown in figure 3. Note that the deflection stations and
load stations were coincident except at stations 1 and 16 at the corners

of the wing.
RESULTS AND DISCUSSION

The deflection data are presented in the form of influence coef-
ficients in tables 1 and 2. Since there was no appreciable deflection
of the support, the deflectlion data were obtained directly from the gage
readings. Each value given in these tables is the average of the two
cross-coupling coefficients; for example, the deflection of station 16
resulting from load at station 1 is averaged with the deflection of
station 1 resulting from load at station 16. Deviations from the mean
are given in parentheses. The influence coefficients for the constant-
thickness wing are based on a 1000-pound load. Those coefficients for
the constaent-thickness-ratio wing are based on a 100-pound load, although
the loads used varied from 28 pounds at the tip to 400 pounds at the root.

The tip-load deflection of the l-inch constant-thickness wing is
compared in figure 5 with that computed by the theory derived in refer-
ence 1 and extended in the appendix of the present paper. The deflec-
tions are plotted in terms of the dimensionless parsmeter wD/PZz. The
experimental tip deflections exceed the theoretical values by approxi-
metely 15 to 20 percent. One of the reasons for this discrepancy is
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that the experiment indicated deflections at the corners of the carry-
through bay whereas the theory assumed zero deflection. This deflection
is present because the wing is supported at the tabs rather than at the
corners of the carry-through bey. The fact that the deflection at one
corner of the carry-through bay is different from that at the other
corner indicates that there is a twlst at the root of the delta wing
gbout an axis normal to the root. If the theoretical values are chenged
to include this twist (by a rigid-body movement of the wing), the agree-
ment between experiment and theory would be improved over the entire
wing. This correction accounts for about one-half the discrepancy at the
tip. In addition, a change should be made in the theoretical results,
based on these observations of nonzero deflection at the corners of the
carry-through bay, to give the correct spanwise slope at the root. No
attempt has been made to effect thls correction because of the difficulty
of obtaining measurements of small slopes very close to the root. If
this correction were made, however, experiment and theory would be in
even closer agreement.

The influence coefficients of table 1 were used to approximate the
deflected surface of the constant-thickness wing for a uniform losad.
The results of this approximation are shown in figure 6 where the deflec-

tions are plotted in terms of the dimensionless parsmeter wD/th in
which p i1s the uniform load in pounds per square inch.

The tip-load deflection and the computed uniform-load deflection
for the constent-thickness-ratio wing are shown in figures 7(a) and 7(b),

respectively, where w57Plz and wﬁ/plh are the dimensionless parameters.
In these expressions, D is the plate stiffness based on the average
thickness of the wing outboard of the root chord line.

The theoretical tip-load deflections obtained in the appendix from
the analysis of the constant-thickness delta wing are compared in figure 8
with those obtained from the theory of reference 1 for a constant-thickness
delta wing having the same plan form but having its entlire root chord
clamped. The conclusion -is made that removal of 65 percent of the wing
root chord of this wing Increases the tip deflection for tip load by
approximately 100 percent.

CONCLUDING REMARKS

In order to obtain tables of influence coefficients, deflection tests
were conducted on two solid, 55°, delta wings - one wing of constant thick-
ness equal to 3 percent of the wing root chord and the other with a con-
stant maximum-thickness ratio equal to 3 percent of the wing root chord -
having & carry-through-bay chord smaller than the wing root chord. The



NACA TN 2927 : ?

experimental tip-load deflections of the constant-thickness wing exceed
those computed by the present theory by approximately 15 to 20 percent

at the tip. A great part of this discrepancy can be attributed to the

difference between the root support in the experiment and that assumed

in the theory.

The theoretical tip-load deflection for a constant-thickness delta
wing elastlcally supported by a carry-through bay of width 35 percent of
the wing root chord is twice as large at the tip as the theoretical tip-
load deflection for a similar wing clamped 100 percent of the chord at
the root.

Langley Aeronautical Laboratory, -
National Advisory Cammittee for Aeronautics,
Tangley Field, Va., January 23, 1953.
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N , APPENDIX

THEORETICAL DEFLECTION UNDER TIP LOADS OF A CONSTANT-THICKNESS
DELTA WING HAVING A CARRY-THROCUGH-BAY CHORD

SMALLER THAN THE WING ROOT CHORD

The theory of reference 1 is used in this appendix to study the
problem of a solid constant-thickness delta wing having a carry-through-
bay chord smaller than the wing root chord and loasded transversely at
the tips. The present problem is idealized so that the wing has the
plan form shown in figure 9 and is supported by point supports located
at the corners of the carry-through bay. In reference 1 the assumption
that the chordwise deflections at any spanwise stetion mey be expressed
by the first few terms of a power series is used to simplify small-
deflection thin-plate theory by means of the principle of minimm
potential energy.- If the series is limited to the first three terms,
as will be done in the present analysis for both the triangular wing
and the carry-through bay, that is, if parabolic chordwise deflections
are assumed, the following expressions give the transverse deflection:

For the triangular wing,"

v = pao(x) + Yo (x) + yogp(x) (D)
and, for the éarry-through’ bay,

W = Polx) + };qabl(x) +,y2q}b2(>c) - (2)

where x and Yy are the toordinates shown in figure 9.

The potential energy of the system under consideration is

2 2
Potential energy = D %) + (.a_.zg.) + 2p % & +
. 2 dx oy x° oyt

2(1 - m(ﬁi’yﬂa &y - Pw(1,0)
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where the integral is to be tesken over the total area (both the triangular
wing and the carry-through bay) with the appropriate values of W being
used. Substitution for w from equations (1) and (2) gives

Potential energy = lzx \JAZ {a'bl(q)bou)z + za'bzq)bonq)bl" + ab3 K%l'l)z +

Where

2"’bo""’bzil + 280,001 "Ppp" + a5 (@)% + bag 0pp® +
lm(’B'blcho" Py * B‘b3q}b2">q)b2 *

2(1 - p) E’bl(q)bll)z + hap 0@y, 'Oy’ + h&b3(q)b2')—g_|}dx +

Z -
1 " 1" "
§fo %wl(q)wo )2 + 28000 Byt - }dx - Poo(2)

and the primes denote differentiation with respect to x.
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Minimization of theipotential energy by means of the calculus of
variations gives )

8(Potential energy) = O

. 0 ) ,
T j:b {%l%o"a%o" + 8y (B "B9p1 " * Pp1"0Pp0") +

' %3(%1"5%1' + Bpo "B, * Bp"09p0") +
%4’(%1"5%2" + %2"5%1"') + albsq)bzuaq)bzn +
| lL““to’lq’k;zﬁq’b?‘“' 2 K&Bl%o" + apa0u1" + B3Pz S0z +
a1 o” + 22" + o)
201 - ”)[%1%1'5%1' + 225 (@1 "BPpp" +
Py 'Oy ") + ”%3%2'5%2]}‘1" +
1
L {anq)wouﬁq)mn + %2(¢m"5%1" + . . .}dx -

P3g,_(1)
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Integrating by parts and collecting terms results in

0 .
0= .[b {Mbons%o + Vpy 'Oy + Ebz' e, + 41 - ”z)ablq’bi_lsq’bz}dx +

1
fo {Mwo"s%o * Vi 0y + E’wz' My + ML - wB)age, |8, bax +

' 0
(Mbosq’bo' M0y " Myadepa' - Voo - VipSy - Vbzsq’bz)_b +

z
(Mwos%o' Ml '+ Mpben' - VaoBeyg ~ VinBgyg - Vw25¢wz)0 -

Pog,o(1) (3)

where

on = 2 (0e1) %0 * B (naz) Pl * B (na3) P2’ + By By

Vin = Mpn' - 2( - u)nEbn%l' + 23’b(n+l)q)b22|

and similarly for M, and Vﬁn'

Equation (3) must hold for all admissible variations in W - that is,
all variations that satisfy conditions of symmetry, continuity, and
constraint. In terms of the ®'s, these boundary conditions are as
follows:

Symmetry at x = -b,

Too' (-0) = 0 (D) = ayp? (b) = 0 ()
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continuity et x =0,

NACA TN

Ppo’ (0) = Py’ (0) Pp1' (0) = @y ' (0) Pz (0) = @5 (0)

and zero deflection at x=0; y =4,

(q)wo +dp, + dchwz)x=o =0

E’wo +(d +a)p, + (d+ a)z%z:,x:O =0

2927

(5)

(6)

(7)

(8)

Since the variation of the ¢'s 1is entirely arbitrary in the interior
of the triaengular wing and of the carry-through bay, it follows from
equation (3) that the following differential equations hold

Mo =

|
=
M)
p
2
&
|
(@]

(9)

(10)

(11)

(12)

(13)

(1%)
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Since Smbo, Smbl, and 8¢b2 are arbitrary at x = -b, the natural
boundary conditions are found to be

Vio(-b) = Vp;(-p) = v, o(-b) =0 (15)

Since By, BPyp, B, O@g’, Sy ', end Bpyp' are arbitrary

at x=1,
vw,o(z) = -P Vi (1) = Va(2) = 0 (16)

Mo(1) =Mx(1) =M (1) =0 (17)

Since By’ = 500", By =By ', and B’ = Bq o' at x =0,

Mo(0) = M(0)  M;(0) =M (0)  Mp(0) =M5(0)  (18)

By virtue of equations (%), (6), and (9) to (18), equation (3) has
now been reduced to

[o08P60 + V1051 + Va2BPhz = (ViodPwo + Vi B0 + szs%zﬂ %0 = °

By using equation (5), this relation becomes

Kvbo - V0)3%y0 + (Vo1 - Vin )89y + (Vo2 - sz)a%z]x__o =0 - (19)

This equation must be satisfied for all variations of Bgq, 89,1
end 8p,, that satisfy conditions (7) and (8). Thus, elimination of

the 3¢'s from equation (19) and from conditions (7) and (8) (with
the B&p's replacing the ¢'s) gives

E(d +a)Vyy - (24 + a)Vyy + Vbé'x:O = Ei(d +a)Vuo - (24 + a)Vyy + V"’zjx=o
(20)
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BEquations (4) to (8), (15) to (18), and (20) comstitute the complete set
of 24 boundary conditions that are required for the solution of the six
simultaneous fourth-order differential equations (9) to (14).

The differential equations (12) to (14) msy be solved for the
triangular wing portion in a manner similar to thaet presented in
appendix B of reference 1. Substitution for the unknown of general

solutions in the form (l - %)7 leads to the following characteristic
equation from which 7 may be determined:

7 - 6(16).12 + 1)71‘L + E‘ZO(A + i_L)llh + 480(1 + 2e)ng P +-_;J72 -

i[1280 2525, + Bofx L"_ﬁ) by g6(1 + 2 )2 £’=o
l: l-p,l+ +l-u)1 +9(+2<-:)),l+

wheré
and

The differential equations (9) to (11) may be solved for the carry-
X

through bay by teking general solutions of the form e 5‘3 Substitu-
tion of this expression for the unknown in the differential equations
leads to the following characteristic equation fram which 8 msy be

determined:

1
(52 - 16x22) (51‘ + 80r,%6% + 320 o x22> =0

where

A = 21[30 - w)
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After extensive manipulation, the coefficients in equations (1)
and (2) for the particular wing under consideration are found to be as
follows:

!

For the triangular wing,

li%_ - 0.050037x13’0235 + o.oo98970x15'8872 - 0.091550xl7‘51l9 +
Pl . .
0.48972x, % - 2.9746x; + 1.6705
D 2.0235 }.8872 6.5119
Sl --0.28221Lx:L - 0.2628hxl‘ +~O.ll-7833x1 +
0.93032xy - 1.142h
PwzD

— = 0.2506kx,1-0235 4 0.h0185xl3‘8872 - 0.46925%; > _ 0.026679

where
X =l_£
1 1
and, for the carry-through bay,
5 ‘
SE%_ = -0.095452 cosh(z.u5n8 %) + 0.51484 cosh(0.8h621 %) +
P1 .

0.095228 cosh(l.l612 %) - 0.09405) sinh(2.45h8

'K

) ¥

0.35477 sinh(0.8)+621 %) + 0.078223 sinh(l.l612 %) +

xz X
0.019590 =+ 0.039181 = - 0.39795
b b
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D
17 _ 6.21915 cosh(z.ushB %) ~ 1.2002 cosh(0.81|-621 %) -
P2 : :

0.10692 cosh (1.1612 %) + 0.21593 sinh(z.ushB %;-) -

0.82703 sinh(0.8ll-621 %) - 0.087831 sinh(i.1612 %) + 0.80911

j?b?z_'i = -0.12303 cosh(z.lllShB %) + 0.67381 cosh(o-a%fﬁ‘l %) -

0.12123 'smh(z.usué %) + o.h61+33; sinh(0.8)+621 %) - 0.39422

From.these equations for the coefficients and from equations (1)
and (2), the deflections at any point can be found. The theoretical
deflections of the triangular wing are shown 1n figure 5 where they are
compared with those found by experiment.
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TANLE 1.~ EXPERIMEATAL INFUUIBOE COEFFIDIERTS FOB CONITANT-YHICKWESS DEITA WING

[Pafloctions aro in inckas par 1000 pounds]

Deflactico statlans
(n)

ot
statiana -
1 2 3 4 3 [ T 8 9 10 11 12 13 T o1k 1s 16
(~0.009) | (-0.019) | (~0.008) | (-0.008) | (-0.0c11} {-0.00%) | (-0.003) | (-0.001) | (~0.004) | (~0.003 -0, ‘ -0,
U Lo | AP | 002 | 00 R | oo | | m | | e | O [som || o |0
. -.008) | (-.002)| (-.00k) | (-.006 -002) | (-.001)| {-.000) | (-.00 - . - - -
2 ](_303) 8 { .6!15) ( .BBp) ( .392) ( .ua) 358 { .ﬁs) .( ‘139) ( .066) ( .oag) ( .%g) (‘%) ( _%) ( -ggé) (“'ﬁ)
(.o20) {.009) (003} (,002) | (-.008}| (.008) { .00L) (~. . -. -
3 (.796) (.g) L8e8 ‘.333’ '(.326) ‘ .m) \(.m) (.mo) 120 078 ( .%’ (.gl 020 .oz ¢ .ggé) (-.%)
.008 ,002) | (-.008 -.000) | (-.006}| (ooz) | (-.001) | (-.000 001} | (-.00L w001} | (.
b (.'roo) (.uﬂo) ( .m) A5 ¢ .z&s) ¢ .J.H-O) (:zm ' .191) .10#) Lokg ¢ .ou) ( .172) Reral .003 (H.oa:u.) (_:ggdl)
. 004y | (-.002 .00 -.003)} (-0} | (-.000 —001) | e, - -
I = R I (R ) R O [K) ) ) O R e
Weik R . 008 (.008 .00k (004 (.002 L00L -.00L 008 L00L ' -.002
6 (.299) e/ U e B2l It 138 (.m) ‘.010) G| s el IR (.009) o | .003 t-o0e)
7 {-.006) | (-.001)| <(.oom) | (-.00M) .| (~.002) | (-.ca1) (-.001)| (-.0m)[{-.000) (-.001)
ok .368 .20 | - .30% 161 L0785 | L2N7 . 066 o7 | -.003 am | .7 | -om | -.002 -.00k
o |G R SR R CER R asel s | em | | IO | e | G
o (.002) § (.o01) (-.000)| (.002) (-.002) : (-.001)
ATL 1P .1E0 .104 .083 063 | .o88 ,053 039 02k Lo | v.03 | Loo8 .00% 000 -, 005
L00L . .00 .001) | (-.00L .00l - - -
0 (.090) (.%) (.crr%) .Ohe 047 .0%e (.017) ( .om.) (.ozh) 027 ( .ggi) (-.glr) .00k .007 008 (_'gg_l{)
- (.oon) | (00n)| (.o02)! (oom)|  (.o02) | (.oo2) (o) (.o0n) (-.001) (-.000)
.03 .028 O%0 one .02 031 | -.003 006 L0L3 022 029 -.018 .00L .007 008 -.008
. .00 ~.00L, 002 .002) | (-.000 008 001 . ’ -
18 (.323) (.173) ( .nek) (.172) (.oﬁz) ¢ .oo#) 178 (.mo) (.oaa) Egg'rl) -.18 asy | .o3 | -.008 (-.g%) 008
13 {.00L) (.001) {~.001) (.01}
.03 .025 .020 .on .16 009 | .oy .12 .008 .00% 00L 13 | ook .oaL 000 | -.0m
n (.o01) (.o01) {~.001) (.om)
.013 009 .2 003 .007 1L | -.0m 001 00k .007 007 | -.006 | .ooL .00} 001 | -.00
» (.001) (.00 Goon)|  (.om) - (.001)
.000 .000 002 | -.001 .000 .003 | -.008 | -,000 000 002 Loos | -.002 | .000 0 T 009
16 (-g) (.003)| (.003)| (o) Coom)| (oo)| (oo} | (.om) (wom)| (.co2) (-.000)
-. ~019 | -.00 | -.13| -.003 | -.00k| -.00k | -006 | -.006| - - 002 | 001 | -.00n | L0090 05|

“ﬁmmmmmammmmmvm.

a1

1262 NI vovN



PARCE 2,- EXPEHTHENTAL, TNFLUENCE CORFFICIERTS FOR COBBEAQPI-TETCXNESS-RETTO DELTA WING
[Deflections ave in inchos per 100 pomds]

Daflaction staticns

TIoad (n)
stations
1 2 3 ! 5} 6 T a 9 10 n 12 13 1% 15 16
1 (.o.%g) (-0.007) | (-0.008) | {~0.002) (~0.001) | (-0.003) { (-~0.00t)| (-D.000)} (D.0OL) {~0.002)
1.63T . 65 L1590, J16| 0,068 0T LO5L 089 01 .001 | 0,020 002 { 0.000 |0.000 | 0.000
{.016) {-.003) -.001) (-.om) i K-.00L -.002
t 508 .58 .1B3 168 .092 | .0ko 089 JOU5 .0eS 008 .00 .oa3) ¢ .oua) 000 | 000 | .0OO
q (.007) o o (.coe) | (oo0L} (soom)| (.o01) o .| (oon) (-001)] (-0mm) |
- « EDD 103 .J-DB\ o U7 -1 + O U3 +O4L JULD .(!_33 o +JOOL +JOUL U0 =L
006 .00k -.003 {~. 000} -.001) -.oa1) | {(-.001
o Ggser | Lo O s | T 085 o G oos | oo .om | o3| 000 |.000 | .oo0
5 (.008) (-.002) | (.o0L) {.001) ~.001)
J16 052 LTk .063 . 028 034 .02k <01k 006 LO0R | 012 .002 000 .000 | -.001
P (.001) (.001)1 (.o001) “(.00L)
4058 040 Okl 023 ,085] 028 009 010 L0 008 00k | -,008 .04l LO0L [ 000 | -.008
7 | Goomd | ooy | (oo o Coay - (.001) '
. (.002)
8 (.ﬁ) JOk6 .032 L0k .oeh | .oi0 o7l .08 009 L00R 000 .019 008 000 | .000 | 000
{.000) | (~.001)] (-.00L) {.00L)
9 .019 .085 Neral 018 L0k | .0l0 JO1L 009 007 .003 JO0L| .008 L00L 000 | 000 | 000
(-.001
0 .01 .0o8 010 .008 006 | 008 .00 .002 .003 00k .003 | ~.00L .000 .oo:.) ,000 | -.001
(-.001) {-.001) (~.001)
11 . JOUL .003 000 002 004 -.00L 000 001 003 - 002 000 LO0L | .000 | -,001
(.00L) (-.00)
1z .0R0 083 .009 .07 .qit | -.002 036 .19 .008 - -.002| .O72 oog | ~.000 +000 0L
(.o0z) | (.002)] (.008) (~.001)
13 . 008 L00L 003 L00z| .00 008 008 001 000 ,000| .o02 2000, .000 | 000 | .000
(.oo1) | Coon) | (.o0m) (000 N - (~.001)
1 . 000 001 000 L000] Lo 000 000 000 .01 L001 | -.00L .000 0L [ L0000 | 000
LOaL
s 000 .000 .000 000 L000 | 000 .000 000 000 .000. .000| 000 000 000 .000 (.ooo)
16 .000 . 000 -.001 .000 -.00L | -.008 .00L . 000 000 .00l | -,001{ .O0OL 000 .000 000 | JOWT.

S¥aluas in parenthases are deviations from the maan value.

Vi

L2262 NI ¥OVN

LT



18 NACA TN 2927 [

All comer radi, §

8.33 55°
x Support tabs
11.67
L t=|" t‘—
.33.33 :
* Y \
473 0° — 6.67 [~
T t 60.33 >
(a) Constant-thickness delta wing.
t=1"at root
LIl t=0 at tip

-

rIXxxr

AN

(b) Constant-thickness-ratio delte wing.

Figure 1.- Delta wings having a carry-through-bay chord smaller then the
wing root chord. All dimensions are in inches.
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Figure 2.- Method of supporting the delte wings.




NACA TN 2927

NOMINATL. COORDINATES OF LOAD AND DEFLECTION STATIONS

Deflection
station

HONIFWNHFTANDOSF OOV NO

OrHdONNOVMOIN N I ~-MNO I
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Figure 3.- Location of load and deflection stations.
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Figure 4.- Test setup.
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Figure 5.- Ccmparison'of experiment with theary for the tip-load
deflections of constant-thickness delta wing.

Figure 6.- Uniform-loaed deflections of constant-thickness delta wing
computed from experimental influence coefficients of table 1.
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(a) Tip-loed deflections.

—15

(v) Uniform-load deflections computed from experimental
influence coefficients of table 2.

Figure T7.- Deflections obtained from experiments wifh constant-thickness-
ratio delta wing.
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Carry-through-bay chord
smaller than wing
root chord

————— Entire root chord clamped

Figure 8.- Comparison of theoretical tip-load deflections of wing having
carry-through-bay chord smaller than wing root chord with deflections
of wing having entire root chord clamped.
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Figure 9.- Coordinate system used in the analysis of the appendix.
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